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(54) CARBON HEATER FOR FURNACE FOR PULUNG UP SI SINGLE CRYSTAL 
(57)Abstract: 

PURPOSE: To provide a carbon heater for a furnace for pulling up an Si 

single crystal, having sufficient mechanical strength and capable of easily 

and arbitrarily changing the temperature distribution. 

CONSTITUTION: The objective heater is composed of a heater main body 

1 having cylindrical shape and furnished with alternately formed slits 

extending from the top edge downward and slits extending from the bottom ^ 

upward and terminals 3 integrally attached to the heater main body 1. 

Through-holes 4 are opened at desired positions on each heater segment 

between two adjacent slits 2. S 
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* NOTICES * 




JPO and NCIPZ are not responsible £or any 
damages caused by tbe use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carbon heater for Si crystal-pulling fumaces characterized by preparing a through tube in the request 
location of the heater segment pinched in the cylinder-like configuration by two slits which adjoin in nothing and the 
carbon heater at which the slit which goes to a lower limit from upper limit, and the slit which goes to upper limit from a 
lower limit were pr^ared by tums. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the carbon heater used for Si crystal-pulling fumace. 
[0002] 

[Description of the Prior Art] Si single crystal is mainly manufactured by the Czochrlski method. This approach obtains 
an ingot-like silicon single crystal by heating at the heater of the shape of a cylinder which paid the polycrystalline 
silicon raw material to the crucible supported pivotable, and was established in the raising fumace at the crucible 
periphery, carrying out melting of the polycrystalline silicon raw material, and dipping and pulling up seed crystal to 
this silicon melt. 

[0003] As a heater of Si crystal-pulling fumace, as shown in drawing 5 , the carbon heater which has two terminals 3 
prepared in the body 1 of a heater with which nothing and the slit 2 which goes to upper limit from a lower limit toward 
the lower limit from upper limit were formed by tums in the cylinder-like configuration, and this body 1 of a heater and 
one is used. The principle of this carbon heater impresses an electrical potential difference between two terminals 3, and 
carries out resistance heating of each heater segment pinched by two slits 2 which the body 1 of a heater adjoins 
according to the current which flows to the sequential upper and lower sides. 

[0004] In order to control the temperature distribution of the silicon melt in a crucible using such a carbon heater, it may 
be required that it should be perpendicular and desired temperature distribution should be acquired. For example, when 
changing temperature distribution so that a temperature peak may exist in the heater upper part, the structure where a 
carbon heater was shown in drawing 3 and drawing 4 was processed conventionally. Drawing 3 decreases the thickness 
of the upper part of a segment. Moreover, drawin g 4 expands the width of face of a slit in the upper part of a segment. 
By decreasing the cross section of the segment upper part and making current density increase, any carbon heater 
changes temperature distribution so that a temperature peak may exist in the heater upper part. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the thickness of a segment was decreased like drawing 3 or 
drawing 4 , or the mechanical strength became weak at the carbon heater which extended slit width, and there was a 
problem that it was difficult to change temperature distribution to arbitration. 

[0006] It is made in order that tiiis invention may solve said trouble, and a mechanical strength can be held, and 
changing temperature distribution to arbitration moreover aims at offering the easy carbon heater for Si crystal-pulling 
fumaces. 
[0007] 

[Means for Solving the Problem] The carbon heater for Si crystal-pulling fiimaces of this invention is characterized by 
preparing a through tube in the request location of the heater segment pinched in the cylinder-like configuration by two 
slits which adjoin in nothing and the carbon heater at which the slit which goes to a lower limit from upper limit, and the 
slit which goes to upper limit from a lower limit were prepared by tums. 
[0008] 

[Function] At the carbon heater for Si crystal-pulling fiimaces of this invention, by preparing a small through tube in a 
heater segment, the cross section of a heater segment is decreased and vertical temperature distribution are changed. 
Since a through tube is small and good, the mechanical strength of a heater does not fall so much. Moreover, since 
processing of a through tube is easy, it can prepare in the arbitration location of a request of a through tube of a heater 
segment, and it is perpendicular and desired temperature distribution can be acquired. 
[0009] 

[Example] Hereafl:er, the example of this invention is explained with reference to a drawing. 
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[0010] Drawin gJ. and drawin g^ are t^^^nt views of the carbon heater concemi^^is invention. Each of drawing 1 
and carbon heaters of drawing 2 has t^^Knninals 3 prepared in the outer diameteW^SOmm, the bore of 470mm, the 
body 1 of a heater with which nothing, the slit 2 which goes to a lower limit fix)m upper limit, and the slit 2 which goes 
to upper limit from a lower limit were formed by turns in tiie configuration of the shape of a cylinder with a height of 
400mm, and this body 1 of a heater and one. 

[001 1] At the caibon heater (example 1) of drawing 1 , the through tube 4 of the diameter of 10mm is formed in the 
location of 270mm and 300nmi (130mm from upper limit, and lOOnun) from the lower limit of each heater segment 
pinched by two slits 2 which the body 1 of a heater adjoins. It aims at changing temperature distribution so that a 
temperature peak may exist in the heater upper part by forming a through tube 4 in such a location, and decreasing the 
cross section of a segment. 

[0012] At the carbon heater (example 2) of drawing 2 , the through tube 4 of the diameter of 10mm is formed in the 
location of 100mm and 130nmi from the lower limit of each heater segment pinched by two slits 2 which the body 1 of 
a heater adjoins. It aims at changing temperature distribution so that a temperature peak may exist in the heater lower 
part by forming a through tube 4 in such a location, and decreasing the cross section of a segment. In order to compare 
with these, what is shown in drawing 5 as a conventional standard carbon heater was used. 
[001 3] It energizes at these three sorts of carbon heaters, and the result of having investigated the temperature 
distribution in a perpendicular direction is shown in drawing 6 . As compared with the conventional standard carbon 
heater, it tums out that a temperature peak exists in the example 1 and the temperature peak exists in the heater lower 
part in the example 2 in the heater upper part, respectively so that clearly from drawing 6 . 
[0014] 

[Effect of the Invention] Since the cross section of a heater segment is decreased by preparing a small through tube at 
the carbon heater for Si crystal-pulling furnaces of this invention as explained in full detail above, and vertical 
temperature distribution are changed, by the mechanical strength of a heater not falling so much and moreover preparing 
a through tube in the arbitration location of a request of a heater segment, it is perpendicular and desired temperature 
distribution can be acquired. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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